Identification of quinone methide metabolites of dauricine in human liver microsomes and in rat bile.
Dauricine is one type of the bisbenzyltetrahydroisoquinoline alkaloid derivative with antiarrhythmic effects. Severe liver toxicity was observed in experimental animals treated with analogues of dauricine, which may be caused by covalent binding of reactive metabolite(s) to critical macromolecules in tissues. The study described herein aimed at characterizing pathways of dauricine bioactivation and the CYP enzyme involved. In incubations of dauricine with NADPH- and GSH-supplemented human liver microsomes, four GSH conjugates with [M + H]+ ions at m/z 930, 916, 916, and 902, respectively, were detected by liquid chromatography-ion trap mass spectrometry. The structures of the four metabolites were determined to be GSH conjugates of dauricine, 2-N-demethyl dauricine, 2'-N-demethyl dauricine, and N-demethyl-O-demethyl dauricine. GSH conjugation took place with a strong preference at C-17, suggesting that the phenol moiety of dauricine and its metabolites underwent oxidation to quinone methide intermediates. The formation of the GSH conjugates was found to require the presence of NADPH. To identify the CYP isoforms that are responsible for bioactivation, dauricine was also incubated with recombinant human CYP450 enzymes. The formation of GSH was only observed with the incubation of CYP3A4. In addition, the level of these GSH conjugates in human microsomes was reduced upon the addition of a CYP3A4 inhibitor ketoconazole. The same GSH conjugates were also observed in rat bile following a single oral dose of 40 mg/kg dauricine. These studies suggest that the CYP3A4 mediated quinone methide formation was associated with dauricine bioactivation.